Antagonism of synaptosomal calcium channels by subtypes of omega-agatoxins.
Venom of the funnel web spider Agelenopsis aperta inhibits the binding of 125I-omega-conotoxin GVIA (omega-CgTx) to calcium channels in chick brain synaptosomal membranes. Fractionation of the venom by liquid chromatography shows that this inhibitory activity is associated primarily with a diverse class of peptide toxins called omega-agatoxins (omega-Aga). Using binding inhibition as an assay, we purified and identified the novel, 76-amino acid toxin, omega-Aga-IIIA. Inhibition of 125I-omega-CgTx binding to chick synaptosomal membranes by omega-Aga-IIIA and omega-Aga-IIA is correlated with block of potassium-stimulated 45Ca entry into synaptosomes; omega-Aga-IA neither inhibits 125I-omega-CgTx binding nor 45Ca entry under identical conditions. omega-Aga-IIA and omega-Aga-IIIA are 20-30-fold more potent than omega-CgTx as antagonists of synaptosomal calcium channels. However, whereas omega-CgTx completely blocks 45Ca entry into synaptosomes at saturating concentrations, the omega-agatoxins maximally block only 60-70% of 45Ca entry. Pretreatment of synaptosomes with omega-Aga-IIIA occludes block of 45Ca entry by omega-CgTx. The results indicate that, while the omega-agatoxins bind to the entire population of omega-CgTx-sensitive calcium channels in chick synaptosomal membranes, they exert only a partial block of 45Ca flux. Such block could occur via two distinct mechanisms. Toxin binding may alter the kinetics of a homogeneous population of channels, resulting in lower overall conductance upon depolarization. Alternatively, the omega-agatoxins may bind to two distinct channel subtypes, only one of which is blocked as a result of toxin occupation.